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Abstract
group of compound bacterifier Y8 with high efficiency for cellulose degradation was successfully constructed. The indoor shaking bottle experi-

(College of Resources and Environment, Northeast Agricultural University, Harbin, Hei-
Taking corn farmland soil as the screening sample and corn straw as the carbon source, through multiple screening experiments, a

ment and outdoor comparative pits were conducted to explore the degradation capacity of bacterifier Y8 from the perspective of practical appli-
cation. The morphological observation and physiological and biochemical identification of the colonies and bacteria showed that all the 8 cellu-
lose degrading strains belonged to Bacillus sp. . In the flask shaking experiment, the degradation rate of the bacterial agent to corn straw was
44.70%. In the field experiment, the degradation rate of bacterial agent to straw could reach more than 60%. The research results showed that
the fungus Y8 could significantly improve the efficiency of corn stalk decomposing in situ in the field, and inhibit the growth of plant pathogenic

bacteria to a certain extent.
Key words

K S 7R b Xl R TR R R R VR, R B
2018 4EBB VT4 F KB R HEI AL y 631.7 5 hm™t o Ak
A ORI T AP IR 2 T SR B 5 77 2 1) 6 KRS T LA
ARNEFIE S B ARTE AT T LR ] PR
PR R R 2 O b B 7 CATH AR e e T LB e . AT e
TR T 28055 ARl T R AE R R TR AR
KERAPERYR™ o 8 T BG4, B RTE
R IITEEREFT EiGE W 2 TR &8 RE AR
AR, FEOT A RIERSCRAL, T EE 2 A AR
TEWFSE BT (4 T ) 155 0 42 5 5 K AT (] S5 A 2
)[R B RIS TR T 5 e 3 st 1A ), SRR
VR i RISy s A

FIFHE A B s A= W B RS AT 2 8] T2 AR R
P , H RO R A e e 2 . E
UEBRAE 25w AR T e KIS — 29 T-BES 3 3 bk B A&
SRR LT A 2B D I B B s 25 ST 45 R B A R
SEHT ARG RN HAER. ENHTABBHSEE S
RITET 428 B3 B s, R 2 g FH L T 28 B 500 0 H2 AR
B M E R RS RT3, SR, B AR 2K
BRI, TR A 1E T BT 0 e BE 12 I k8™ o M, 4
WA R AR T E W — 8™, BB 2R 400 — bt
WPERSR , FTEAR BB S R A R PR Z A
FE— BB ELAT S 0 R i A e 22 2 B RE T TR, KT, X LA
AN b AL 2 K R B R HE A X D, 2R A A E

EER-N

HARC1978—) %, BRI F Fob RA, B, 4, KNEE
R F- R E M BB AR
WFEEE  2020-10-19

Compound bacteria agent; Decomposing in situ; Enzyme activity ; Corn straw ; Development ; Functional verification

O A U R AR A F ) 30 LR T A A P S e 5%
AT — FR A AR A ARSI SR A EL A v 5K A B T ) 240 R R
PR, IR A IC AR, AR | ) i A5 07 A% R
BE AT RERE

1 #R57EE

L1 Riesrst

LL1 X R A, 3R RS A R ETLA IR /R
TR TR DR AS 7 I T 45 2 110 3 | ) M il R R T S
FEEARM 13, RZ LT 5 om AbHFE 4 CUKAR ORAF 25 H o
TRE A FH Y FORFE AP TR I A 15~20 em,

L 1.2 Bpdk, WAL EANRS ¢ A AH 2.5 g NaCl
2.5 g FHATHY 20 ¢ Bl 20 ¢ £ B T/K 1000 mL, Ziife ey
Bigrdk BN S g SEAR 10 g NaCl 5 g 35l 20 ¢ L85 T
K 1000 mL, £F 2 3 R fif 04 0 6 15 9% 4. CMC - Na 15 g,
NH,NO, 1 g MgSO, 0.5 ¢ KH,PO, 1 ¢ .[#EE 1 ¢ Biflg 20 g,
EBEFK 1000 mL, F=gE;FE3E . MeS0, 0.3 g FeCl, 0.01 g,
NaCl 0.1 g KH,PO, 1 g NaNO, 2.5 g CaCl, 0. 1 g F5FF#
20 g EFIR 1 g KB FUK 1000 mL,

LL3 HYRIEE . T i A s Jt o A 4% £k
K BE R 5 S TR R BE O T F B 1 TR [ Exserohilum turcicum
(Pass. ) Leonard et Suggs | . & > 5 J& 95 9k [t 8 4 1 40k 7 1
(F. oxysporum) ,

1.4 SRy o i 8 ) o A7 BREAS AT A 5] (Il R
WK FRAYRHEARAHD)

1.2 Fix

L2.1 WA E RSO0, FRIS ¢ L3ERES A B A 8
FrHkr,30 °C (160 v/min (411 T AT RO 2RI = a4



49 % 13

M OARF EORASAT W A RAL AR A BT R 2 s IiE 75

It o B IR THR FERS B M BT U4 T CMC—Na Fi 37
B, WL TR 7 J] 1325 W Bl A I e RV B 5 W B Aok v
Wbk, = IXRIZR a7
1.2.2 BRikk CMC/RIREFHE R BE SN 5E o K400 05 P 4 1
BRI BT, 4% 2. 5% 9 LU 70 59 4 A 7™ il 5 1 5 9 ik
/1,30 °C | 160 v/min YR %% 1535, AEFR 24 h Bk 329, R H
3, S-REHOKAIRIL (DNS) ™ S350 5 B bk CMC AR EF
LR WG T
1.2.3 GEARANTE PRGN o REAR 400 D R 45 Bl 2 PDA B g
B 1 LR A 22 A 2 B R S0% I, 4 BT A B BR 43 1)
FERP T IR % 1.0~ 1.5 em Ak, LSS AR T J5 T AR 1
E IRV
L.2.4 BFISE . SRR AL R @k 4
X DRE BRI T I A7 A B A AL
L2.5 HEHHNHEE,
L.2.5.1 $5Huis, B bk P2 & JF FE B a1 7R 51
M b 2e A2k, 37 ClRARSE SR 24 h, LGS T 1A 28 SUAL Bk 1Y
AR B, 7 A K R LB T TR R Z IR AR B o
1.2.5.2  WRIKBGAH & K2R EE, K 40 mL B9FhFIHERA
KlEEFRAE 37 °C 400 o/min BT RE SR 48 he =
5 SCHRL 11 )R T R T 2R SRR AL B ) 2R B i A ) JB i A 7 M
SRELAGI
1.2.6 E5HHIIRELIE.
1.2.6.1 FENRRMRE . AR SR T FH4 0.5 ¢,
A 150 mlL ZEAR K H % A, IF 5 20 ¢ FKRFEFAHR & T
200 mL HEFEH P, 7 30 °C (160 v/min B 274 T 4R % i 97
TEFENIIAFRER 10 K 50 20 K 56 25 K2 30 K5 40 KAy
SRR Ve BT R
1.2.6.2 ZAMHIMAK. HEF7XF ARSI, 4 b B g
AP, 424 1 iR B AR AR 20 em KK
40 em fyE3TH IR EARBE . 7RSS 30 K B 45 K5 60 Koy
SN TSR EOKRERT T, e T 2 5—T AT,
F1 B/MIRIKFIAE
Table 1 Outdoor pit reagent dosage

Qb FR 100 g FoK 1000 mL7K 1000 mL & FHW]

Treat- FEFF 100 ¢ 1 000 mL 1 000 mL.nulrienl Fuﬁilide
ment corn stalks water solution
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T = BRI IRIR S UMD G BERR B 101 1000 LU el , ¥
J& 4 1 mol/L
Note: * the nutrient solution is made up of ammonium bicarbonate, potas-
sium sulfate and superphosphate in a ratio of 1:1:1, with a concen-
tration of 1 mol/L
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JEERRTRTR 10 g3 ZEHEB), A 100 g £ KFHFF 10 g FrafF il B

R INE TR K4S 1000 mL; AbF@, A 100 g FOKF
.1 000 mL 7K ; AbBEB), LA 100 g T KFEFF 10 g Akl
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Table 2  Preliminary results
B WK HRE
Ll Diameter of Colony D/d {H
Strain number transparent diameter D/d value
circle(D) //cm (d) //em

D10-1 3.60 1.10 3.27
BH5 2.60 1.60 1.60
A2 3.40 4.50 1.54
E4 3.40 1.50 2.20
D4-1 3.10 2.20 1.57
37-3 2.10 1.80 1.16
C631 1.20 0.80 1.50
A422 3.20 2.40 1.30
A531 3.10 1.60 2.30
D2-1 1.30 1.20 1.08
B622 2.30 1.80 1.27
50-15 3.60 0.70 3.70
50-5 3.10 2.90 1.07
A 13 4.10 2.90 1.41
YD-1 2.10 2.30 1.56
P3 3.50 1.70 2.06
Pl 3.70 1.60 2.31
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Fig.1 Staining results of strain D10-1 and 50-15 congo red

Table 3 Determination results of enzyme activity U/mL
— CMC Fifi RIREFYEZR T
Strain CMC enzyme Natural Ftallulase
activity activity
D10-1 2.547 49. 64
BHS5 1. 005 71.05
50-15 1.945 40. 11
B622 0. 882 54. 14
A2 0. 905 53.42
E4 1.082 42.45
D4-1 1.059 49. 64
YD-1 2.673 56. 45
P1 0.989 67.34
37-3 1.911 50.72
C631 1. 556 49.50
A422 1.306 61.34
AS531 1.266 32.01
D2-1 0.622 52.34
50-5 1. 105 42.63
K13 0.998 55.67
P3 0.921 60. 16
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Table 4 Plate colony morphology of 8 strains of bacteria
el sk Joh ity e IR am i i
number ape Size Color Gloss uplift Viscous Transparent Edge
D10-1 2P LN e A ik i R i 51
YD-1 ASHLI BR ERE H N = 7] RN
50-15 G BN RE & ZN 2 N B
BH5 AR BN R J Hik o B LRI
A422 a7 LN LA 7 #ik i ZN LZIN
P3 AR R R J ik ﬁ N 2N
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Table 5 Morphology, physiological and biochemical characteristics of 8 strains of bacteria
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Strain Bacteria Fla:ge.lla S[.m?e Gra.m it VP test Aerobic Motility Nitrate redu-
number form staining staining stain Catalase test test test ction test
D10-1 JERIN B + + + + g7y + +
YD-1 FRIR B + - + + g7y + -
50-15 FRIR x + + + + MO - +
BHS FRIR ] + + - + 1R + +
A422 LARIN B + + + - T4 " N
P3 FER okt + + + + 4 + -
P1 FRIR o + + + + g} - +
A 13 FRIR ot . - + + 4 + +

BRI AR 8 MR TR A A AU S K R B L 121 Bl
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Fig.3 Spore staining results of strain
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Table 6 Experimental results of antagonism

RIS
Strain 50-15 D10-1 BHS5 A422 P3 P1
number

A13 YD-1

50-15 - - - - - - -
D10-1 - - - - - - -
BH5 - - - - - - -
A422 - - - - + - -
P3 - - - - - - -

P1 - - - + - - -

K13
YD-1 - - - - - -
TE:+7 FORBERRIA RN, - FOR R SR
Note: “+” means there is antagonism between strains, “~" means there is
no antagonism between strains
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